World Maritime University

The Maritime Commons: Digital Repository of the World Maritime
University
World Maritime University Dissertations

Dissertations

8-27-2011

Market structure of port clusters and analysis on the number of
effective competitors
Ruoqi Qian

Follow this and additional works at: https://commons.wmu.se/all_dissertations
Part of the Marketing Commons, Statistical Models Commons, and the Transportation Commons

Recommended Citation
Qian, Ruoqi, "Market structure of port clusters and analysis on the number of effective competitors"
(2011). World Maritime University Dissertations. 1812.
https://commons.wmu.se/all_dissertations/1812

This Dissertation is brought to you courtesy of Maritime Commons. Open Access items may be downloaded for
non-commercial, fair use academic purposes. No items may be hosted on another server or web site without
express written permission from the World Maritime University. For more information, please contact
library@wmu.se.

ITL2011 World Maritime University SS1115 Qian Ruoqi

World Maritime University

ITL 2011

Subject: Market Structure of Port Clusters and Analysis on

the Number of Effective Competitors

Assessor:

Pro. Shi Xin

Number:

SS1115

Student:

Qian Ruoqi

Completion Date:

June 12, 2011

ITL2011 World Maritime University SS1115 Qian Ruoqi

Market Structure of Port Clusters and Analysis on the
Number of Effective Competitors

World Maritime University

In Partial Fulfillment of the Requirements for the Degree of Master

By

Qian Ruoqi

ii

ITL2011 World Maritime University SS1115 Qian Ruoqi

Abstract

It is demonstrated that the port cluster market meet the needs of area boundary line and
inhomogeneity products by analysis of the port’s geographical and commodity markets,
through the methods of comparison to analyze the absolute concentration index and the
differences between the number of competitors in Perfect Competition and Effective
Competition. According to the theory of industrial economics, Herfindahl-Hirschman
Index (HHI), one of absolute concentration index, is used to empirically analyze market
structure and the number of effective competitors of the five coastal port clusters in
China that based on ‘National Coastal Port Layout Plan’ from 2002 to 2010. The market
share of port market is obtained by the annual cargo throughput and the number of
effective competitors is the reciprocal of HHI. The results show that: the five port
clusters’ market structure is somewhat different, and competition is in a different extent.
The market concentration of the port cluster has a downward trend, though the
integration of the ports will improve the trend, the overall is still decreasing. To help
ports better develop in the environment of the port clusters, for the government, it must
provide the right strategy of competition and cooperation internal and external, making
usage of precious coastline resources reasonably to guarantee the sustainable
development of port market and economy in our country.

Key words：Coastal Port Clusters; Market Structure; The Number of Effective
Competitors; Herfindahl-Hirschman Index (HHI)
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Chapter 1. Introduction

The structure of port market reflects the competition in port market and the degree of
monopolization, and also decides the enterprises’ behavior of the port market. For the
research to the development of industrial economics, development strategies of
enterprise system and relevant national development policies, the structure of port
market has the very important reference value.

Port clusters, as a booming port industry product, among the port clusters there exist
the common hinterland, and the competition is increasing fiercely. In this paper, based
on the market conditions being satisfied, determined by “China National Coastal Ports
Arrangement Planning” passed by the State Council on Aug 16th, 2006 which confirm
the five coastal port clusters to be the port markets, with a reasonable degree of
concentration rate to research the port clusters market of the structure of port market
and the numbers of effective competitors between 2000 and 2008. After the study
from specific data, revealing the development of port market concentration rate which
provide the Government to implement the control functions and regulations, and the
port enterprises get a deep impression of cooperative and competitive market strategy
environment with significant reference.

1.1 Backgrounds
Port is an important node of national comprehensive transportation system, the
important economic resources to a country and its region, and it drives region in the
field of industry and trade development. To build up a city and model its economy on
the basis of a harbor is the usual practice that port cities resort for their existence and
development. Since 2002, along with the permissions of national port management,
the devolved port or the ports with development conditions, the local government
proposed the strategy of thriving the city by port that makes the port construction
1
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scale increased sharply. In recent years, many coastal cities put forward the slogan of
"international shipping center", and the trend of port construction is more and more
fiercely, but in the pursuit of economies scale we neglect the accommodate capability
and competition environment to market itself. Nowadays, more and more experts and
scholars do the study of the cooperation competition between port and port clusters.
On August 16th 2006, “China National Coastal Ports Arrangement Planning” was
passed by the State Council and approved by the Ministry of Communications,
National Development and Reform Commission. Considering the national
development strategies, the Planning is do a further optimization to the layout of
coastal ports, reasonable and orderly exploration with the coastline resources, to
strengthen the management of port planning and construction, protecting the economy
and social with comprehensive, coordinated and sustainable development, and all
these marks the construction of Chinese coastal port has come into a new stage.

1.2 Literature Review
For the research of national port market, Shi Xin do the analysis which focus on the
market structure of port competition and strategy space, through the study of port
market concentration in the field of north-western Europe- Hamburg-Le Havre and
China, he thinks the barriers to market entry is very big, and the number of companies
in port market is limited that the market structure emerge the model of oligopoly.
Bao Xueqing makes a definition to port market that it must satisfy the regional
boundary line and product without difference. With the evaluation standard of market
share to calculate industry concentration rate and HHI to make the investigation for
the British port market, Bao thinks at a large extent port market is a monopoly market.
Chen Jian and Zhang Wei refer to that take Shanghai Port, ShenZhen Port, Qingdao
Port, Ningbo Port, and Tianjin Port for the samples, calculating the CR4 (the largest
four companies in the industry) by the market shares of container throughput from
2

ITL2011 World Maritime University SS1115 Qian Ruoqi

2000 to 2005, and giving the conclusion from trends that our country port logistics
industry market structure have the increased trend in market concentration, and it is a
kind of growth competition market structure with a certain feature of monopolism.
Recently years, as the “China National Coastal Ports Arrangement Planning” was
passed by the State Council on August 16th 2006, the port scholars are more and more.
Wang Lin’s ‘Internal Competition in Port Cluster’(2005), Huang Youfang, Gao
Gengjun, Chen Huaili and Yang Bin’s ‘Cooperation and competition among China’s
main coastal ports’ (2006).
Zhou Xin and Ji Jianhua do an empirical research to the port market structure and
concentration in different port clusters in China, giving the objective analysis to the
currently structure of port industry and concentration, then find out the major factors.
The results reflect that the port industry has a higher rate in partition by region, and
the whole industry emerge the monopolistic.

Whether quantitative research or theoretical research, the discussion of port market
structure by domestic scholars have reached to a certain depth, but most of them have
the research and analysis mainly from the whole port industry market structure to
obtained the final conclusion, but there is no comparative analysis on the various local
port market and no consideration of different port area markets with different market
structure.

1.3 Purpose and Significance
In 1930s’, the authority of Industrial Economics, Harvard University, Joe˙Bain and
Scherer who established the model SCP (Structure-Conduct-Performance Model). The
basic implication of SCP is that the structure of the market determines the market
behavior, and the behavior of the enterprises determines the economic performance in
various aspects.

3
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Shi Xin put forward the strategy of port competition that among the market
competition, port enterprises are offered alternative strategies, but actually, which one
put to use to a large extent is subjected to the type of market structure. For instance,
perfect competition, under the condition of market structure, the strategy of port
competition is determined by the optimization of port benefit itself, but under the
market structure condition of oligopoly, the port competition behavior should give
consideration the interests to all parties.
As China's government has gradually liberalized the port market, all over the place to
invest, small ports have the rising enthusiasm which leads to the port competition
increasingly, so it has the significance for port enterprises to understand the market
structure and the strategy adjustment. The research of port market structure play a
vital role no matter to the study of the port industry and enterprises at the state of
facing shocking outside to made the possible strategy adjustment and behavior
variation, or to the sustainable development of port market. Especially in the time of
economic slowdown and dramatically decreasing trade volume, seeing clearly the
environment of market competition and formulating the strategy of development is
very important to port itself.

1.4 Contents and Methodology
This paper studies the port market structure and the number of effective competitors
in five coastal port clusters in China.
Firstly, define the objective---- the port markets need research---- the geographical
market and commodity market related.
Geographical markets: According to “China National Coastal Ports Arrangement
Planning” which passed by the State Council on Aug 16th, 2006, it divides the coastal
ports from north to south into 5 port geographical markets, including the Bohai Rim
Port Cluster, Yangtze River Delta Port Cluster, the Southeast Coastal Port Cluster, the
4
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Pearl River Delta Port Cluster and the Southwestern Coastal Port Cluster, then do the
market structure research of these five port markets. After introducing the concept of
industry concentration rate and the definition of the form of port clusters, making the
conclusion to provide that the port clusters can satisfy the area boundary similarly.
Commodity market: As the main competitive part of port market, the major function
of port is to supply the service of handlings. Owing to the close relationship between
port handling services and cargo sorts, so it needs further description. Take the port
clusters of Bohai Rim for an example in this paper, if the market of port clusters
supplies the products with handling services, especially the handling services of
variety cargo sorts, then the commodities (handling services) of A port could be
replaced with the similar ones (handling services) of B (or C, D, E…) port in the same
area.
Next, this paper uses the method of fixed quantity to study the market structure of the
clusters of port markets. Introducing and analyzing several calculation methods of
concentration rate, finally using the Herfindahl-Hirschman Index (HHI), which was
advanced by Albert O. Hirschman and be further expounded by Orris C. Herfindahl in
his dissertation “Concentration in the Steel Industry” in 1950s’. After the comparison
with other concentration rate methods and the applicability of HHI to the literature of
market structure in different markets to expound.
By the description of the source of effective competition, to analyse the difference
between the number of competitors from effective competition market and perfect
competition markets. The number of effective competitors can be obtained by the
reciprocal of HHI, and then the market competition would be reflect much directly
through the effective number of competitors.
In the practical application of HHI, calculate the HHI from 2000 to 2008 to analyze
the structure of port markets and its changes, take annual cargo throughput be the
market share index, and all above must be within the throughput data of port cargoes
5
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and the total volume of the whole port clusters’ markets. The paper selects the ports be
the competitive main part with top-ranking throughput and official statistics among
the port clusters, and the ports be selected must be met the condition that the total
cargo throughput of the port cluster has the same volume basically with the port
cluster markets be calculated by the Ministry Of Transportation And Communications,
then by means of comparison with the total data from 2000 to 2005 to expound and
prove.
The final step is analysis. According to the HHI from 2000 to 2008 of five port
clusters through Excel, compare market structure classification module to the HHI
standard, introducing and analyzing the variation of market structure in pace with the
change of time and the distinguish between the different port clusters; analyzing the
quantity of effective competition of each port cluster.

6
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Chapter 2. Market Structure and Theory of Effective
Competitors

2.1 Theoretical Research of Market Structure
2.1.1 Definition of Market Structure
Market structure refers to the interconnected characteristics of a market, such as the
number and relative strength of buyers and sellers and degree of collusion among
them, level and forms of competition, extent of product differentiation, and ease of
entry into and exit from the market. In reality, a comprehensive reflection of the
market is the relationship between competition and monopoly. Market structure is a
concept reflect the relationship between market competition and monopoly.

2.1.2 The General Classification of Market Structure
Based on traditional division of market structure, according to the different levels of
competition and monopoly, and with reference to the number of firms, degree of
product differentiation, ease of access to markets, extent of controls in yield and price
from vendors and other factors, the market stricture are divided into four parts. Four
basic types of market structure are:
1) Perfect competition: many buyers and sellers, none being able to influence prices.
2) Oligopoly: several large sellers who have some control over the prices.
3) Monopoly: single seller with considerable control over supplies and prices.
4) Monopsony: single buyer with considerable control over demand and prices. This
paper uses the appropriate measure of market concentration rate indexes to go on
the study.

7

ITL2011 World Maritime University SS1115 Qian Ruoqi

2.1.3 The Composition of Market Structure
The composition of the market structure: Market entity, Market Pattern and Market
Concentration Rate.
(1) Market entity
Market entity is the main body to do economic activities in the market with enjoying
the rights and obligations of individuals and organizations. Any market players to
participate in economic activities are with the clear purpose to meet the needs of
community which maximize their own interests as the goal in pursue.
(2) Market Pattern
Market Pattern refers to that under the condition of market economy, the status and
relationships between buyers and sellers in market exchange activities.
(3) Market Concentration Rate
Market Concentration Rate is the measure index to the degree of the entire market
concentration, which is used to judge the difference in number and relative size of the
enterprises, and it is an important quantitative indicators to market influence.

2.2 Theory of Industrial Concentration Cluster and Port Cluster
2.2.1 Concept of Industry Clusters
In 1990s’, Michael Porter be the first to propose the Industrial Cluster in the book
"The Competitive Advantage of Nations” to analyse the phenomenon of the word
“cluster”. The competitiveness of the regional have a great impact to the
competitiveness of enterprises. Through the study of ten industrialized countries,
Porter found that industrial cluster is a common phenomenon in the process of

8
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industrialization, and in all developed economies, it can be seen clearly a variety of
industrial clusters.
‘Industry cluster refers to a special region, with competitive and cooperative relations.
Geographically, industrial cluster is concentrated and inter-connected by the flow of
goods and services, which is stronger than the flow linking them to the rest of the
economy. Workers, inventors, community, institutions such as government and
education, and others support the cluster industries and affect a broad range of
industry cluster groupings. It represents the entire value chain of a broadly defined
industry from suppliers to end products, including supporting services and specialized
infrastructure.’ (Ensuring Hinterland Access The Role Of Port Authorities, Discussion
Paper No.2008~11 March 2008, International Transport Forum)

2.2.2 The Form and Definition of Market Structure
Port is an important node of national comprehensive transportation system, the
important economic resources to a country and its region, and it drives region in the
field of industry and trade development. To build up a city and model its economy on
the basis of a harbor is the usual practice that port cities resort to their existence and
development. Ports and trade play the active role in promoting and facilitating with
each other, and with the port industry develops vigorously, it does the best reflection
on economic globalization and rapid growth of China's economy. Thus, in order to
meet the demands of development in national and regional economy, along with the
bigger and bigger (Increase in the number of piers and berths), more and more
comprehensive (various of professional terminals, information services, etc.) ports.
The port cluster is the product of port development with a certain extent.
‘A ‘port cluster’ consists of all economic activities related to the arrival of ships and
cargoes and located in the port region (De Langen, 2004). Although the relevant port
region differs from case to case, it generally includes the primary port area and some

9
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adjacent municipalities with relatively much transport and logistics firms. Physical
proximity is a defining characteristic of a cluster. Thus, the port cluster is a more
‘localized’ concept than the port hinterland that may stretch several hundreds (even
thousands) of kilometers inland. Coordination between firms in the cluster (e.g. cargo
handling firms, forwarding firms, logistics service providers, transport firms and so on)
contributes to the competitiveness of the cluster as a whole.’ (Ensuring Hinterland
Access The Role Of Port Authorities, Discussion Paper No.2008~11 March 2008,
International Transport Forum)

2.3 Market Concentration Rate
Market Concentration Rate is the measure index to the degree of the entire market
concentration, which is used to judge the difference in number and relative size of the
enterprises, and it is an important quantitative indicator to market influence. Market
Concentration Rate is the basically and important factor which embodies the market
competition and monopoly.

2.3.1 The Classification and Features of Concentration Rate
A measurement of market concentration rate can be used into two ways: (1). absolute
concentration method, (2) relative concentration method.
1) Absolute concentration method ---- indicators frequently used in measuring
the

degree

of

concentration:

Concentration

Ratio

(CRn),

Herfindahl-Hirschman Index (HHI), Entropy index, Hannah-Kay index,
Rosenbluth index.
2) Relative concentration method ---- Lorenz curve, Gini coefficient
Relative concentration can react the disparity of scale in enterprises visually, intuitive
and accurately which indicates the relative metric of enterprises scale distribution in
10
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the specific market, not the absolute metric. For instance, four companies with market
share of 25% and fifty companies with market share of 2% have the same Lorenz
curve and the Gini coefficient is 0, but the situation in the market competition is
different actually. In general, the relative concentration rate must be used with the
absolute concentration rate. But the absolute concentration (i.e., concentration ratio) is
generally considered the market share in one market among a few top-ranking large
companies, and it does not take into account the degree of difference in the number
and scale of enterprises.

2.3.2 The Concept of Absolute Concentration Rate
Absolute Concentration depicts the situation of market structure and the control over
the

enterprise

market,

in

which

concentration

ratio

(abbr.

CRn)

and

Herfindahl-Hirschman Index (abbr. HHI) are the common indicators to study the
market structure, and HHI is often used in the analysis of antitrust economy.
Therefore,

the

following

description

involves

Concentration

Ratio

and

Herfindahl-Hirschman Index.
2.3.2.1 Concentration Ratio
Concentration Ratio refers to that within the relevant market in the industry, the sum
of market share from the top-ranking largest companies.
The formula of Concentration Ratio: CRn=∑（Xi/X）=∑Si
X for the total sales volume of all enterprises in the market,
Xi for the sales volume of NO.i enterprise in the market,
Si for the market share of NO.i enterprise in the market.
CRn is the absolute concentration of top-ranking enterprises in the market, among
which the sales volume can also be the enterprise output value, output, sales volume,
11
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number of employees, assets, etc; the combination of CR4 and CR8 is always used to
judge market structure, and compare to Bain’s classification of market structure to do
determination.
Table1 Bain’s classification of market structure

Market

Oligopoly

Oligopoly

Oligopoly

Monopolistic

Monopolistic

structure

Model I

Model II

Model III

competition

competition

Model I

Model II

75 ≥ CR4

65 ≥ CR4

50 ≥ CR4 ＞

35 ≥ CR4 ＞

（%）
）

＞65

＞50

35

30

CR8value

CR8＞85

85 ≥ CR8

75 ≥ CR8 ＞

45 ≥ CR8 ＞

＞75

45

40

CR4value

CR4＞75

（%）
）

Competitive

CR4≤30

CR8≤40

Note:
Source1: Yang Gongpu and the other, Course of Industrial Economics, Shanghai
University of Finance and Economics Press.
Source 2: "New Academic Forum"

2.3.2.2 HHI
The

theory

of

Herfindahl-Hirschman

Index

(HHI)

is

from

Joe

Bain’s

Structure-Conduct-Performance, which was advanced by Albert O. Hirschman and be
further expounded by Orris C. Herfindahl in his dissertation “Concentration in the
Steel Industry” in 1950s’. Be provided with the advantages of absolute method and
relative method, HHI be the ideal measure of concentration rate, and it can measure a
company's market share on the impact to concentration rate, which become an

12
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important administrative standards for the government (i.e., the United States, the
European Union, Japan, etc.) to review the mergers and acquisitions.
The classical method of HHI is to calculate the sum of squares of market share of
each firm in the industry. HHI is general multiplied by 10,000, so the
HHI∈[10000/n,10000], when the HHI is 10,000, for the perfect monopoly.
Formula: HHI=∑（Xi／X）2=Si2
X：The total size of industry market
Xi：The size of NO.i enterprise in the industry
Si：The market share of NO.i enterprise in the industry
n：The number of enterprise in the industry
Note: source1. Zhi Caoyi “The Theory of Industrial Organization” (1988), China
Renmin University Press. Souce2. http://wiki.mbalib.com
Table2 The Market Structure Classification with the value of HHI

Oligopolistic

Market

Competitive

structure

HHI value
0/10000

Oligopoly

High

Low

Low

Competitive

Competitive

Model I

Oligopoly

Oligopoly

Oligopoly

ModelⅠ

ModelⅡ

ModelⅡ

ModelⅠ

ModelⅡ

3000＞

1800＞

1400＞

1000＞

500＞HHI

HHI≥1800

HHI≥1400

HHI≥1000

HHI≥500

HHI≥3000
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2.4 Sources and Development of Effective Competition
In June 1940s’, the U.S. economist J.M.Clark, based on summarize the previous ideas
and for the non-reality to the concept of perfect competition, proposed the comcept of
"effective competition”. The definition of Effective Competition is the situation in
which two or more independent competitors acting on their own (not in collusion) vie
for the same piece of business. The point of "effective competition" which inspires
people to do a large number of research and evaluation on the effectiveness of
competition in various industries.

Following with Clark, the Master of Industrial Organization structuralism, Edward
Mason Mason summarized “effective competition” in the relevant definitions and the
conditions for realizing effective competition into two categories: One is to seek for
maintaining the market structure of effective competition, and formation of such
conditions, known as the "benchmarks of market structure" of effective competition;
the other is eager to get results from the competition, to find the effectiveness of
competition, which called "benchmark of market effect" of effective competition.

After Mason’s theory, Stephen Sosnick comment on all documents and literatures
before the late 1950s’, and based on the standard analysis paradigm of structure conduct - performance to summarize the standards of effective competition.

In China, Li Zhenjun also does a further exploration to “effective competition”, such
as "Issues of Effective Competition" (2007), “The New Definition of Effective
Competition" (2007), and "One More Time: Effective competition" (2008). In
academic circles, based on the previous research achievements, Li redefined the
concept of effective competition and proposed three meanings of effective
competition.

14
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By the description of the source of effective competition, the paper analyses the
difference between the number of competitors from effective competition market and
perfect competition markets. The number of effective competitors can be obtained by
the reciprocal of HHI, and then the market competition would be reflect more directly
through the effective number of competitors.

15
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Chapter 3. Comparison of Port Markets and Methodology

There are more than 150 seaports in China, as the main competition part of port
market, ports providing the products are mainly handling services, but the range of
business may be different. For an example, take the cargo type to classify, it can be
seperated into dry bulk business, liquid bulk cargo business, bulk cargo business and
container business. For price controls, each port has their own rights, but it does not
play an important part in operations, because the price competition only will lose the
original profit of ports. Therefore, it is hardly for new competitors and dropouts.

3.1 Analysis and Partition of Relevant Market
To study the market structure of a particular market (degree of monopoly and
competition), we must determine the relevant market firstly. In competition law the
relevant market defines the market in which one or more goods compete. Therefore,
the relevant market defines whether two or more products can be considered
substitute goods and whether they constitute a particular and separate market for
competition analysis.

3.1.1 Analysis on Geographical Port Market
According to “China National Coastal Ports Arrangement Planning” which passed by
the State Council on Aug 16th, 2006, it divides the coastal ports from north to south
into 5 port geographical markets, the Bohai Rim, the Yangtze River Delta, the
Southeast Coastal, the Pearl River Delta and the Southwestern Coastal these five port
clusters, then do the market structure research of these five port markets.
Bao Xueqing makes a definition to port market that it must satisfy the regional
boundary consistence and product without difference. With the evaluation standard of
16
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market share to calculate industry concentration rate and HHI to make the
investigation for the British port market, Bao thinks at a large extent port market is a
monopoly market. Concerning to the boundary of port market, Bao Xueqing thinks
that as the port services it must satisfy the geographical factors (with waterfront
location, proximity to the mainland hinterland and close to the international routes).
The boundary of port market is not specific but abstract, as long as any goods through
a port in and out, and no obviously difference in cost. The cost here mainly refers to
the cost of maritime transport and inland transport, and also including the port rates,
the opportunity cost and cargo risks.
Port Cluster is defined by several individual port systems which its functions or part
of functions can be interchangeable composed to a large port cluster system. When
two or more ports share the same hinterland, they form a port cluster system. Port
cluster, the main competition part is port, the aggregation of ports in a region, and the
geographical location is close between ports, share the talents, market, coastal
resources, information technology, etc., and exist the relationship of competition and
cooperation.
So the port cluster can regard as the port geographical market to do further research.

3.1.2 Analysis on Commodity Port Market
To the general commodities, it always needs defining the objective----the relevant
geographic market and relevant commodity market. But to port market, the
geographical market is more significantly. As the main competitive part of port market,
the major function of port is handling services. Port is an important node to national
comprehensive transportation system, the important economic resources to a country
and its region, and it drives region in the field of industry and trade development. To
build up a city and model its economy on the basis of a harbor is the usual practice
that port cities resort to their existence and development. With the ports industry

17
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develops in recently years, the government proposes the strategy of thriving the city
by port that makes the port construction scale increased sharply. In China, most of the
ports already have the specialized port berths and professional handling equipments,
which can be handling different kinds of cargos such as food, oil, natural gas, iron ore,
container, cars and so on. Especially for the region ports concentrated, the
medium-sized ports all have the handling capacity of various cargoes.
The paper takes Bohai Rim Port Cluster for an example to explain that as the main
competitive part of port market, the major function of port is handling services, which
includes a variety kinds of cargo handlings, and then the commodities (handling
services) of A port could be replaced with the similar ones (handling services) of B (or
C, D, E…) port in the same area.
The table3 is the content finishing of “China National Coastal Ports Arrangement
Planning” passed by the State Council on Aug 16th, 2006. The content is the finishing
of Bohai Rim Coastal Port Cluster’s layout.
Table3 Emphasis on the planning of Bohai Rim Port Cluster
Bohai
Rim
Port Cluster

Service
Region

Liaoning Costal
Port Cluster:
Take the
Northeast Asia
Dalian
International
Shipping
Center of
Yingkou Port as
the principal,
including
Dandong Port,
Jinzhou Port,
etc.

Services in
three
provinces in
Northeast and
eastern of
Inner
Mongolia;
critical
infrastructures
for
revitalizing
the northeast
‘s old
industrial base

Port

Transportation System

Take Dalian Port,
Yingkou Port as the
principal, and Jingzhou
Port, etc.

Large, specialized oil
(especially crude oil and its
reserves), liquefied natural
gas, facilities of bulk cargo
like iron ore, grain and others’
transit and storage

Take Dalian Port as the
principal; layout
container route ports;
layout corresponding
ports of Yingkou, Jinzhou,
Dandong and other feeder
or feeding ports

Combined to container
transportation system
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Jinyi Costal
Port Cluster:
Take the North
Tianjin
International
Shipping
Center
and
Qinhuang
Island as the
pricipal,
including
Tangshan Port,
Huanghua Port,
etc.

Shandong
Costal Port
Cluster:
Take Qingdao,
Yantai, Rizhao
Port as the
principal,
including
Weihai, etc.

Services for
Beijing,
Tianjin and
western
regions

Services for
Shandong and
western
region

Take Dalian Port as the
principal

Ro-ro between land and
island, passenger transport,
facilities of commodity
vehicles’ transit and storage

Take Qinghuang Island,
Tianjin, Huanghua,
Tangshan, etc.

Specialized port for coal
loading.

Take Qinhuang Island,
TianjinPort, Tangshan
Port, etc.

Large, specialized oil
(especially crude oil and its
reserves), liquefied natural
gas, facilities of bulk cargo
like iron ore, grain and others’
transit and storage

Take Tianjin Port as the
principal; layout
container route ports;
layout corresponding
ports of Qinhuang Island,
Huanghua other feeder or
feeding ports

Combined to container
transportation system

Take Tianjin Port as the
principal

Passenger transport, facilities
of commodity vehicles’ transit
and storage

Take Qingdao, Yantai,
Rizhao Port as the
principal

Specialized port for coal
loading.

Take Qingdao, Yantai,
Rizhao, Weihai Port as
the principal

Large, specialized oil
(especially crude oil and its
reserves), liquefied natural
gas, facilities of bulk cargo
like iron ore, grain and others’
transit and storage

Take Qingdao Port as the
principal; layout
container route ports;
layout corresponding
ports of Yantai, Rizhao
and other feeder or
feeding ports

Combined to container
transportation system

Take Qingdao, Yantai,
Rizhao, Weihai Port as
the principal

Ro-ro between land and
island, passenger transport
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Table3 shows that the ports in Bohai Rim possess various transportation systems:
Large, specialized oil (especially crude oil and its reserves), liquefied natural gas,
facilities of bulk cargo like iron ore, grain and others’ transit and storage, container
transportation system, ro-ro between land and island, passenger transport, facilities of
commodity vehicles’ transit and storage and specialized port for coal loading. The
ports of Dalian, Yingkou, Jinzhou, Qinhuang Island, Tianjin, Huanghua, Tangshan,
Qingdao, Rizhao, Yantai and Weihai are all possess the complete transportation
systems.
Thus, so long as it determines a reasonable geographic market, making the ports in
region provide handling services in homogeneity, and all these amount to determine
the port market. In summary, the ports in port cluster satisfy the two conditions of
homogeneity in region boundary and products. So the port cluster can be seen as a
port market, which the main competition part is port.

3.2 Market Share Indicators
Market share indicates the market status in the industry, so the market share index
must be close to the relevant economic activities.
As for ports, the general considered indicators could be port design capacity, cargo
turnover or throughput.

3.3 Analysis on Market Concentration and Applicability of HHI
The market concentration rate can be divided into absolute concentration rate and
relative concentration rate. Absolute Concentration rate depicts the situation of market
structure and the control over the enterprise market, in which concentration ratio (CRn)
and Herfindahl-Hirschman Index (HHI) are the common indicators to study the
market structure.
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The concentration ratio is generally calculated CR4 (the four largest companies in
possession of the relevant market share) and CR8 (the eight largest companies in
possession of the relevant market share). But the concentration rate is mainly just
reflects the overall size and distribution of these top-ranking large enterprises, and it
may not be to reveal individual conditions of them, and even if the same concentration
ratio with two industries, but for the difference of enterprises’ size distribution, the
monopoly competition will be different. For instance, there are the first four
enterprises in industry A, their market share are 17%, 16%, 14%, 13% respectively,
while the other industry B, the market share of the first four companies are 35%, 10%,
8%, 7% respectively. Although the CR4 in these two industries are over 70, obviously,
the industry A is more competitive than industry B.
HHI is to calculate the sum of squares of each firm’s market share in the industry
which with no impact from the numbers of enterprises and size distribution. Compare
the proportion to market share of larger enterprises, HHI’s change is very sensitive,
but to small ones, it is tiny. HHI is both calculate the absolute concentration rate and
consider the relative concentration rate (the uneven degree of firm size distribution in
the market or industry).
Since 1980s’, as Industrial Organization has introduced in China, the Herfindahl Hirschman Index is widely used in the study of industrial organization and market
structure. There are banking industry, agricultural industry, agricultural machinery
industry, telecommunications, the power industry, the pharmaceutical industry and the
international container liner shipping market, etc., which involved in all walks of life.
From these, taking HHI to be the concentration rate index of port market to calculate
the sum of squares of each firm’s market share in the industry.

3.4 Number of Competitors in Perfect Competition and Effective Competition
‘Perfect competition is an ideal model of a competitive market. Perfect competition
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rarely (if ever) occurs in practice. It is more an ideal than a market reality, and so is
not useful as a standard for analyzing the performance of real world markets.’
(www.ictregulationtoolkit.org.en). Under the context of perfect competition, the
sellers’ market have a lot of economic entities with small scale for the entire market,
and the product is homogeneous, all kinds of resources can be completely free without
restrict, meanwhile, the competition position of the various economic agents are equal.
Therefore, each economic competitor is counted as a main part, the number of
competitors on the market is the total number of economic entities on the market.
Effective competition occurs in economic markets when four major market conditions
as the following:
•

Buyers have access to alternative sellers for the products they desire (or
for reasonable substitutes) at prices they are willing to pay,

•

Sellers have access to buyers for their products without undue hindrance
or restraint from other firms, interest groups, government agencies, or
existing laws or regulations,

•

The market price of a product is determined by the interaction of
consumers and firms. No single consumer or firm (or group of
consumers or firms) can determine, or unduly influence, the level of the
price, and

•

Differences in prices charged by different firms (and paid by different
consumers) reflect only differences in cost or product quality/attributes.
(www.ictregulationtoolkit.org.en)

In effective competition markets, consumers are protected to some degree from
exploitative prices that enterprises, acting unilaterally or as a collusive bloc, could
charge. Likewise, enterprises are protected from manipulation by large individual
consumers (or groups of consumers) and from disruption or interference from other
enterprises.
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Competition occurs on the basis of both price and the quality or features of the
product. Products are often differentiated, that is they are not identical across firms.
One form of a product is usually a reasonable substitute for another form of that
product. This is often referred to as “functional equivalence”. Sellers may also offer
product combinations or bundles that appeal to specific consumers or consumer
segments. Effective competition can occur even in markets with relatively few firms
that differ substantially in size, market share, and tenure. However, for such markets
to be competitive, it is important that there are no barriers to entry and exit.
(www.ictregulationtoolkit.org.en)
This paper argues that, under the context of effective competition, the sellers’ market
status of economic entities is unequal for different industries or markets. When it
achieves the state of effective competition, the market structure may be different.
Meanwhile, the number of effective competitors in the industry or market is not the
total number of economic entities that can be determined by the market economy
status or powers. The perfect competition can be considered as a special case of
effective competition, which is the effective competition under a particular market
structure.
In port cluster markets, due to the difference of port size, location and level of service,
the competitive position of each port is different, from which can be expressed by the
cargo throughput of the port. The number of effective competitors can be obtained by
the reciprocal of HHI, and it applies to market share in absolute value then is able to
give a more intuitive significance of HHI. For instance, as for the two enterprises
respectively account for 80% and 20% in market share, the number of effective
competitors is 1/0.68=1.47.
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Chapter 4. Positive Analysis of Coastal Port Cluster in China

To utilize HHI to analyse port cluster’s market structure and variation, it needs
collecting the accurate cargo throughput of each port over the years in port cluster
market and the total cargo throughput of port cluster market

4.1 Port Selection and Cargo Handling Capacity Collection of Coastal Port
Clusters in China
There are more than 150 coastal ports and 1,300 inland ports in China, but the
competition between coastal ports and inland ports is not very obvious, by considering
some smaller ports without official statistics to count cargo throughput, then the data
collection is difficult and the market share of these ports is small, so the paper selects
the ports be the competitive main part with top-ranking throughput and official
statistics among the port cluster, and to ensure that by means of testing and verifying,
the ports selected can represent the entire market.

4.1.1 Bohai Rim Port Cluster
Bohai Rim Port Cluster: Tianjin Port, Qingdao Port, Qinhuang Island, Dalian Port,
Rizhao Port, Yingkou Port, Yantai Port, Tangshan Port, Huanghua Port, Jinzhou Port,
Dandong Port and Weihai Port. Port cargo throughputs from 2000 to 2008 as shown in
Table 4.
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Table 4 Bohai Rim Port Cluster: Port cargo throughput from 2000 to 2008
Unit: million tons
Year

2000

2001

2002

2003

2004

2005

2006

2007

2008

Tianjin

9566

11369

12906

16182

20619

24069

25760

30946

35593

Qingdao

8636

10398

12213

14090

16265

18678

22415

26502

30029

Qinhuang Island

9743

11302

11167

12562

15037

16900

20489

24893

25220

Dalian

9084

10047

10851

12602

14516

17085

20046

22286

24588

5171

6759

10853

4066

4570

1105

2009

Port

Tangshan
#Jingtang

902

1102

1465

2083

2602

3365

#Caofeidian
Rizhao

2674

2933

3136

4507

5108

8421

11007

13063

15102

Yingkou

2268

2520

3127

4009

5978

7537

9477

12207

15085

Yantai

1774

2190

2689

2936

3431

4506

6076

10129

14699

74

56

34

3150

4599

6763

8145

8333

7981

Jinzhou

1006

1110

1404

1707

2455

3003

3157

3515

4723

Dandong

458

542

601

708

1100

1500

2006

2612

3259

Weihai

658

727

671

840

1143

1532

1415

1731

1620

46843

54296

60264

75376

92853

113359

135164

162975

188752

Huanghua

Total throughput

Source of cargo throughput: Tianjin Port, Qingdao Port, Qinhuang Island, Dalian Port,
Tangshan Port, Rizhao Port, Yingkou Port, Yantai Port, Huanghua Port, Jinzhou Port’s
cargo throughput between 2000 and 2007 is from “2007 The Report on China's
Shipping Development” and the data in 2008 is from www.snet.com.cn; Weihai Port’s
cargo throughput between 2000 and 2008 is from www.tadercn.com and “2006
Statistical Yearbook of Shandong”; Dandong Port’s cargo throughput is from
www.tadercn.com.

4.1.2 Yangtze River Delta Port Cluster
Yangtze River Delta Port Cluster: Shanghai Port, Ningbo-Zhoushan Port,
Lianyungang, Suzhou Port, Nanjing Port, Yangzhou Port, Jiangyin Port, Zhenjiang
Port, Nantong Port, Jiaxing Port, Wenzhou Port and Taizhou Port. The above port
cargo throughputs from 2000 to 2008 as shown in Table 5.
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Table 5 Yangtze River Delta port cluster: cargo throughput from 2000 to 2008
Unit: million tons
Year
Port

2000

2001

2002

2003

2004

2005

2006

2007

2008

Shanghai

20440

22099

26384

31621

37896

44317

47040

49227

58000

42387

47336

52010

Ningbo-Zhoushan
#Ningbo

11547

12852

15398

18543

22586

26881

3096

34519

36139

#Zhoushan

3189

3281

4068

5722

7359

9052

11418

12818

15871

Lianyungang

2708

3058

3316

3752

4352

6016

7232

8507

10062

Nantong

2748

3511

3746

5010

7218

8327

10368

12303

13214

Nanjing

6679

5879

6108

6620

9589

10686

10091

10815

12000

4872

6282

9059

11919

15085

18130

20724

Suzhou
#Taicang

238

363

4003.9

2025

2183

12700

#Changshu

900

1000

4020

Jiaxing

906

1019

1130

1328

1349

1704

2248

2418

2834

Taizhou

950

1024

1100

1457

2022

2067

3049

3507

3898

Wenzhou

859

1314

1676

2338

2640

3097

3275

4242

5040

Yangzhou

419

469

615

860

889

1179

1398

1507

4900

Jiangyin

668

1024

1357

2150

2863

4278

5739

7223

8740

2153

2216

2630

3046

4839

5847

6318

7298

8705

56429

61292

72400

88729

112661

135370

154230

172511

200127

#Zhangjiagang

Zhenjiang
Total throughput
Note:

1. Since 2003, the total cargo throughput of Taicang Port, Zhangjiagang and
Changshu Port is the throughput of Suzhou Port.
2. Since 2006, Ningbo-Zhoushan Port, including the original Ningbo Port and
Zhoushan Port, the data in previous years is the original data of Ningbo Port.
3. Since 2007, Yantai Port and Longkou port, including the original Yantai Port and
Longkou port, the data in previous years is the original data of Yantai Port.

Source of cargo throughput: Shanghai Port, Ningbo-Zhoushan Port, Lianyungang,
Nantong Port, Nanjing Port, Suzhou Port, Wenzhou Port, Yangzhou Port, Jiangyin
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Port and Zhenjiang Port’s cargo throughput between 2000 and 2006 is from “2006
The Report on China's Shipping Development”, and the data in 2007, 2008 is from
www.snet.com.cn; data of Jiaxing Port, Taizhou Port and Hangzhou Port from 2000 to
2006 is from www.zj.stats.gov.cn, and the 2007, 2008 from www.snet.com.cn; Taicang
Port, Zhangjiagang’s data for 2000, 2002 is from www.tadercn.com; 2001 data of
Changshu Port from www.zgsyb.com.

4.1.3 Southeast Coastal Port Cluster
Southeast Coastal Port Cluster: Xiamen Port, Quanzhou Port, Fuzhou Port, Putian
Port, Ningde Port and Zhangzhou Port. The above port cargo throughputs from 2000
to 2008 as shown in Table 6.

Table 6 Southeast coastal port cluster: cargo throughput from 2000 to 2008
Unit: million tons
Year
Port

2000

2001

2002

2003

2004

2005

2006

2007

2008

Ningde

221

261

185

142

184

214

447

691

1007

Zhangzhou

419

664

770

1084

1521

2081

165

533

632

Putian

201

320

480

600

836

1050

1301

1613

1802

Quanzhou

1712

2102

2123

2512

3094

4046

5135

6215

7224

Xiamen

1965

2099

2735

3404

4261

4771

7792

8117

9702

Fuzhou

2426

2961

3907

4753

5939

7443

8848

6433

6703

Total throughput

6944

8407

10200

12494

15835

19605

23688

23602

27070

Note: from 2006, as for port adjustments, part ports of Zhangzhou Port owned assigned to Xiamen
port.

Source of cargo throughputs: Ningde Port, Zhangzhou Port, Putian Port (Meizhou
Bay), Quanzhou Port, Xiamen Port and Fuzhou Port’s data in 2000-2008 is from
Fujian Provinsielle Bureau of Statistics.
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4.1.4 Pearl River Delta Port Cluster
Pearl River Delta Port Cluster: Guangzhou Port, Shenzhen Port, Zhuhai Port,
Jiangmen Port, Shantou Port, Zhongshan Port, Huizhou Port and Maoming Port. Port
cargo throughputs from 2000 to 2008 as shown in Table 7.
Table 7 Pearl River Delta port cluster: cargo throughputs from 2000 to 2008
Unit: million tons
Year
Port

2000

2001

2002

2003

2004

2005

2006

2007

2008

11128

12823

15324

17187

21520

25036

30282

34325

34678

Shenzhen

5697

6642

8767

11220

13537

15351

17598

19994

21115

Zhuhai

1239

1982

2308

2470

3203

3557

3567

3713

4008

880

1081

1942

2126

2030

2438

3318

4033

4500

1283

1309

1380

1470

1576

1736

2013

2301

2806

Zhongshan

635

677

850

1478

1961

2071

2326

2690

2756

Huizhou

825

833

956

1098

1542

1515

2082

2221

2458

Maoming

900

1000

1112

1200

1401

1360

1359

1703

1822

22587

26347

32639

38249

46769

53064

62545

70980

74143

Guangzhou

Jiangmen
Shantou

Total throughput

Source of cargo throughput: Guangzhou Port, Shenzhen Port, Zhuhai Port’s cargo
throughput between 2000 and 2007 is from “2007 The Report on China's Shipping
Development”; Shantou Port’s throughput in 2000-2007 is from “2008 Statistical
Yearbook of China” and Huizhou Port is from “2001-2008 Statistical Yearbook of
Huizhou”; data of Guangzhou Port, Shenzhen Port and Zhuhai Portin in 2008 is from
www.snet.com.cn; Jiangmen Port, Zhongshan Port and Maoming Port’s throughput in
2006-2008 is from www.snet.com.cn; Jiangmen Port and Zhongshan Port’s data
between 2000 and 2005 is from National Bureau of Statistics of the People's Republic
of China; the data of Jiangmen Port in 2000, 2001 and 2003 is the estimate.
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4.1.5 Southwest Coastal Port Cluster
Southwest Coastal Port Cluster: Zhanjiang Port, Fangcheng Port, Qinzhou Port,
Beihai Port, Haikou Port, Basuo Port, SDIC Yangpu Port and Sanya Port. The above
ports’ cargo throughput in 2000-2008 as shown in the table8.
Table 8 Southwest coastal ports: cargo throughput in 2000-2008
Unit: million tons
Year
Port

2000

2001

2002

2003

2004

2005

2006

2007

2008

Zhanjiang

2038

2205

2627

2866

3780

4647

5664

6075

10404
5829

North Bay
Fangcheng

919

1003

1116

1320

1609

2006

2506

3033

3701

Qinzhou

140

181

203

263

321

511

762

1207

1508

Beihai

265

252

311

433

472

437

476

594

620

Haikou

808

888

1073

1329

1416

2118

2127

2373

2614

Basuo

378

342

343

425

548

486

479

546

554

SDIC Yangpu

46

60

92

114

218

413

426

2462

2314

Sanya

48

71

49

61

58

49

46

45

75

4642

5002

5814

6812

8421

10667

12486

16335

21789

Total throughput

Note: Since 2008, Fangcheng Port, Qinzhou Port and Beihai Port merge into the
North Bay.

Source of cargo throughput: Zhanjiang Port, Haikou Port, Basuo Port and Sanya
Port’s cargo throughput between 2000 and 2007 is from “2008 Statistical Yearbook of
China”; Fangcheng Port, Beihai Port and Qinzhou Port’s throughput in 2000-2007 is
from “2008 Statistical Yearbook of Guangxi”; data of SDIC Yangpu Port is from
www.tadercn.com; Zhanjiang Port, Fangcheng Port, Qinzhou Port, Beihai Port and
Haikou Port’s data in 2008 is from www.snet.com.cn; Yangpu Port’s data of 2007,
2008 is from www.chinanews.com and www.china5e.com; data of Basuo Port in 2008
is from www.xbjcyc.cn.
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4.2 Verification of the Whole Volume of Coastal Port Clusters in China

By the methods of HHI to judge port market structure not only need selecting the
competitive main parts with correct cargo throughput, but also the determination of
total market in port cluster is the key. However, as the total throughput of the regional
market in various port cluster market from 2000 to 2008 are not all with official
statistics each year, so the paper takes the sum of cargo throughput of the ports
selected be the total throughput to the whole port cluster markets. Meanwhile, this
paper compare the cargo throughput in five coastal port clusters from the Ministry of
Communications in 2000-2005 with the cargo throughput in corresponding year and
the ports be selected among corresponding port cluster markets.
Table 9 Cargo throughputs in five costal port clusters
Region

Cargo throughput (2000)

Cargo throughput (2005)

Bohai Rim Region

490 million tons

1.15 billion tons

Yangtze River Delta

580 million tons

1.39 billion tons

70 million tons

190 million tons

230 million tons

530 million tons

50 million tons

110 million tons

Southeast Coastal Region
Pearl Rive Delta
Southwest Coastal Region

Source: the Ministry of Communications
According to Table 4 to Table 8’s statistics, it obtains that five coastal port clusters
from north to south, he total cargo throughput in 2000 were respectively 468.34
million tons, 564.29 million tons, 69.44 million tons, 225.87 million tons, 46.42
million tons; in 2005 were 1.13359 billion tons, 1.537 billion tons, 196.05 million
tons, 530.64 million tons, 106.67 million tons. Compare the statistics of the Ministry
of Communications in Table 9, among them, Bohai Rim Region in 2000 and 2005
accounted for 95.58% (2000) and 98.57% (2005), Yangtze River Delta region
accounted for 97.29% (2000) and 97.39% (2005), Southeast coastal Region accounted
for 99.2% (2000) and 103.2% (2005), Pearl River Delta was 99.22% (2000) and
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99.66% (2005), Southwest coastal Region was 92.84% (2000) and 96.98% (2005). It
can be seen that in 2000-2005, the cargo throughput of the selected ports in coastal
ports are almost accounted for more than 95% among the whole port cluster market,
so the paper takes the sum of cargo throughput of the ports selected be the total
throughput to calculate the whole port cluster markets (the total market) is reasonable
and convenient to have reliable statistical sources.
In summary, for statistical convenience, while response to the actual market
competition, the port cluster markets under the previously described the cargo
throughput of the coastal port selected to represent the total volume of the port cluster
market.

4.3 Analysis on Market Structure of Coastal Port Clusters in China
The total cargo throughput of port cluster for each year by the ways of gaining the
cargo throughput of the ports selected in the cluster, it can calculate the market share
of each port, and the HHI is got by the square of market share of mainly competitive
part in the market and then multiplied by 10000. The following table10 is the HHI of
five port clusters (2000-2008) by the methods of Excel.

Table 10 Five port clusters’ HHI in 2000-2008
Year
Region HHI

2000

2001

2002

2003

2004

2005

2006

2007

2008

1647.2

1659.0

1624.4

1479.1

1434.3

1341.9

1283.4

1255.9

1206.4

Yangtze River Delta
Port Cluster

1989.4

1960.3

2003.7

1934.4

1804.8

1746.8

1933.2

1840.4

1783.5

Southeast
Coastal
Port Cluster

2684.1

2575.4

2701.6

2693.0

2634.0

2602.1

2981.4

2679.4

2639.4

Pearl River
Port Cluster

3178.1

3133.4

3056.1

3000.0

3069.5

3169.6

3236.5

3232.1

3109.9

2732.7

2748.9

2829.9

2624.3

2757.9

2721.6

2829.1

2245.2

3258.7

Bohai Rim
Cluster

Port

Delta

Southwest
Coastal
Port Cluster
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From table10 it can be seen that in different port clusters, the concentration rate is also
different, which led to different market structure. And from 2000 to 2008, as the
changes over time, the HHI of five port clusters emerge to a certain trend that can be
seen the concentration rate of Bohai Rim and Yangtze River Delta port clusters appear
to a decline.
On the basis of the classification of HHI value in table10, the figure 1 is the further
study with HHI and market structure of Bohai Rim and Yangzte River Delta Port
Cluster from 2000 to 2008.

Figure 1: Bohai Rim and Yangzte River Delta Port Cluster from 2000 to 2008

The left chart in figure1 illustrates the HHI of Bohai Rim Port Cluster was decreasing
every year with the digit from 1647.2 in 2000 to 1434.3 in 2004, and the HHI in these
four years correspond to table2 (The Market Structure Classification with the value of
HHI) is Low Oligopoly ModelⅠ; from 2005 to 2008, the data is declined to 1206.4,
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and these four years is Low Oligopoly ModelⅡ.
The right chart in figure1 describes that the HHI of Yangtze River Delta Port Cluster
is drop to 1804.8 in 2005 from 1989.4 in 2000, and correspond to table2, the market
structure in these five years is High Oligopoly ModelⅡ, but on table5, since 2003, the
total cargo throughput of Taicang Port, Zhangjiagang and Changshu Port is the
throughput of Suzhou Port. Back to the chart, in 2005, the HHI fall to the lowers point
with 1746.8, so the market structure is changed to Low Oligopoly Model Ⅰ .
Following with the merge of Ningbo Port and Zhoushan Port in 2006, the HHI was
back to 1933.2 which improve the market monopoly, and the corresponding market
structure became High Oligopoly ModelⅡ, but two years later, the HHI was still
decreasing with the digit of 1783.5 in 2008.

The competition between B is becoming more and more intensive, and in 2008 they
respectively be in Low Oligopoly ModelⅡ and Low Oligopoly ModelⅠ. Therefore,
the figure reflects that the different port cluster has different market structure, and
from 2000 to 2008, the market structure of Bohai Rim Port Cluster and Yangtze River
Port Cluster is always changing.

As figure2 below shows, the monopoly of Southwest Coastal Port Cluster and Pearl
River Delta is the highest in 2008 (Oligopoly ModelⅠ). But the Southwest Coastal
port market is support by North Bay that is the merge of Fangcheng Port, Qinzhou
Port and Beihai Port, which greatly increased the market monopoly. However, its
market volume is not big, so the decrease is inevitably. Southwest Coastal Port Cluster
in 2000-2007 and Southeast Coastal Port Cluster in 2000-2008 were all situated in
High Oligopoly ModelⅡ, and the HHI of the latter rise to 2981.4 suddendly in 2006
because of the same reason with port adjustment, Zhangzhou Port was assigned to
Xiamen port. Pearl River market was always in the condition of Oligopoly ModelⅠ;
the market structure of Yangtze River Delta from 2000 to 2008 is High Oligopoly
ModelⅡ to Low Oligopoly ModelⅠ; Compare to other port clusters, the monopoly
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of Bohai Rim market is lower, but more competitive, and the market structure in
2000-2008, as HHI falls year by year, Low Oligopoly ModelⅠ changed to Low
Oligopoly ModelⅡ.

Figure2: HHI and market structure of five large coastal port clusters (2000-2008)
Therefore, the concentration rate of port market does not have the trend of increase as
Chen Jian and Zhang Wei mentioned before, and yet decreasingly year-by-year.
Although enterprises’ merge will improve the concentration rate, the tendency of
decrease will not change, and also in the same time, the different port market with
different market structure.
For port market, the higher and lower concentration is not the best. Too high, not only
cause port industry monopoly and which will induce and inhibit technological
progress, but as port development drives the regional economy that port aggregation
will lead to an apparent imbalance in resource distribution which means the variety of
valuable social resources will focus on urban centers; if the concentration rate is too
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low, it will lead to an competition with low level excessive in port clusters, reducing
the industry economy benefits, all these are unfavorable to improve the overall market
competition in port cluster.

4.4 Analysis on Numbers of Effective Competitors of Coastal Port Clusters in
China
Effective competition is the situation in which two or more independent competitors
acting on their own vies for the same piece of business. For port market, establishing
the concentration ratio with effective competition is an ideal condition to us. By the
description of the source of effective competition, to analyse the difference between
the number of competitors from effective competition market and perfect competition
markets. The number of effective competitors can be obtained by the of HHI, and then
the market competition would be reflect more directly through the effective number of
competitors. Table11 is the reciprocal of table10’s results then multiply 10000

Table 11 Numbers of Effective Competitors in Five Costal Port Clusters (2000-2008)
Year
Number
Of Effective
Competitors
Bohai
Cluster

Rim

2000

2001

2002

2003

2004

2005

2006

2007

2008

Port
6.07

6.03

6.16

6.76

6.97

7.45

7.79

7.96

8.29

Yangtze River Delta
Port Cluster

5.03

5.10

4.99

5.17

5.54

5.72

5.17

5.43

5.61

Southeast Costal Port
Cluster

3.73

3.88

3.70

3.71

3.80

3.84

3.35

3.73

3.74

Pearl River Delta Port
Cluster

3.15

3.19

3.27

3.33

3.26

3.15

3.09

3.09

3.22

Southwest Costal Port
Cluster

3.66

3.64

3.53

3.81

3.63

3.67

3.53

4.45

3.07
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From table11, the number of effective competitors of Bohai Rim Port Cluster is
decreased with the figure from 6.07 in 2000 to 8.29 in 2008, and from table4, there
were eight ports with the cargo throughputs over hundred millions in Bohai Rim Port
Cluster. The numbers of Yangtze River Delta Port Cluster was climb to 5.72 in 2005
from 5.03 in 2000, and because of the merge of Ningbo Port and Zhoushan Port in
2006, the digit was increased with 5.17 in 2006 to 5.61 in 2008, and there were six
ports with cargo throughput over hundred millions. The data indicate that the strength
of port enterprises is fast growing which reduce the gap between the heads.
For Southeast Coastal Port Cluster, the number of effective competitors in 2000-2008
was keeping between 3.7 and 3.88 except 2006. In 2006, as for port adjustments,
some part ports like Zhangzhou Port was assigned to Xiamen port which is treated
with preferential policy. Meanwhile, the numbers of Pearl River Delta Port Cluster is
maintained between 3.09 and 3.33, then it can be seen that the monopoly is serious
relatively.
To see the numbers of Southwest Coastal Port Cluster, the data is around 3.6, and the
highest point is 4.45 in 2007. The whole scope of it is small which is sensitive to the
influence from outside.

Figure3: Numbers of effective competitors in five large coastal port clusters (2000-2008)
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Chapter 5. Conclusion

In this paper, under the condition of the identical of region boundary and
non-discriminatory market, according to the theory of industrial economics, taking
the use of Herfindahl - Hirschman Index to research China's coastal port clusters in
2000-2008 and the numbers of effective competitors.
The results show that:
(1) Compare to the HHI-based classification of market structure, at the same year,
the five large coastal port clusters in China, their market structure are not exactly
the same. For instance, in 2008, Bohai Rim Port Cluster----- Low Oligopoly
Model Ⅱ ; Yangtze River Delta Port Cluster----- Low Oligopoly Model Ⅰ ;
Southeast Coastal Port Cluster----- High Oligopoly ModelⅡ; Pearl River Delta
Port Cluster----- Oligopoly Model Ⅰ ; Southwest Coastal Port Cluster----Oligopoly ModelⅠ.
(2) Port clusters have a decreasing trend in concentration rate. Although the
merger between the ports will lead to increase the market concentration rate, the
downward trend will not change.
(3) Due to changes in the competitive environment, the market structure of a
single port cluster in different years may be different.
(4) The number of effective competitors directly reflects the degree of
competition in our country’s port cluster market. The data indicate that the
number of effective competitors in 2008 is 8.29 in Bohai Rim Port Cluster, 5.61
in Yangtze River Delta Port Cluster, 3~4 in Pearl River Delta Port Cluster,
Southeast Coastal Port Cluster and Southwest Coastal Port Cluster. The Bohai
Rim Port Cluster is more intensive.
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Through the analysis of the number of effective competitors in port clusters, it has
some significance for the Government to improve its own strategy and port market
management. For port market, establishing a concentration rate to port market is the
ideal state what we have to pursue, and it must able to put the economy scale and
competition together.
Port enterprises should correctly grasp the market situation and development trend,
taking the right strategy of competition and cooperation internal and external, making
usage of precious coastline resources reasonably to guarantee the sustainable
development of port market and economy in our country.

38

ITL2011 World Maritime University SS1115 Qian Ruoqi

References
Bao Xueqing. (2001) The Analysis of Port Market and Strategy. China Port
Brooks and Cullinane, Eds. (2006) Research in Transport Economics, vol.17,
Devolution, Port Governance and Port Performance, Elsevier.
César Ducruet and Sung-Woo Lee. (2006). Frontline soldiers of globalization:
Port–city evolution and regional competition. GeoJournal. Vol.67 No.2 107-122.
Chien Chang Chou. (2009). A model for analyzing the transshipment competition
relationship between the port of Hong Kong and the port of Kaohsiung. Journal of
Ocean University of China. Vol.8. No.4 377-384.
De Langen, P.W. (2004) The performance of seaport clusters; a framework to analyze
cluster performance and an application to the seaport clusters of Durban, Rotterdam
and the Lower Mississippi, Rotterdam ERIM thesis series.
De Langen, P.W. and Pallis, A.A. (2006). The effects of intra-port competition,
International Journal of Treansport Economics, 33,1,69-86.
Huang Youfang, Gao Shengjun, Chen Huaili, Yang Bin. (2006) Cooperation and
competition among China’s main coastal ports. Shanghai Maritime University Press.3
Kevin Cullinane and Wayne Kenneth Talley. (2006). Research in transportation
economic. Port economic. 67-117.
LinZhenjun. (2008) Theory of Workable Competition. Productive Forces Institution.
M. Huybrechts. (2002). An economic and legal analysis of the factors determining the
competitiveness of seaports. Port competitiveness. 9-13.
Notteboom, TE and Rodrigue JP (2005). Port regionalization: towards a new phase in
port development. Maritime Policy & Management.
Pablo Coto-Millán, Ingrid Mateo-Mantecón and José Villaverde Castro. (2010). The
Economic Impact of Ports. Essays on Port Economics. 167-200.
Ricardo J. Sánchez and Gordon Wilmsmeier. (2010). Contextual Port Development.
Essays on Port Economics. 19-44.
Research Report on Chinese Waterway Transportation Industry 2009-2009
39

ITL2011 World Maritime University SS1115 Qian Ruoqi

M2PressWIRE
Shipping market. Maritime Policy & Management
Shi Xin. (1998) The Analysis of Market Structure and Behaviours in Port Competition.
China Shipping. (2)
Van der Horst, M.R and De Langen, P.W. (2008) Coordination in Hinterland
Transport Chains: A Major Challenge for the Seaport Community, Maritime
Economics and Logistics
WangHui, FuCe, ChenYan. (2007) Analysis of Port Market Structure. Commercial
Cycles Modernization
Zhou Xin, Ji Jianhua. (2009) Institution on Port Structure and Concentration in China
[J]. Institution of Technologh and Management.
Zong Peihua, Zhen Hong. (2002) Port Management. Renmin Jiaotong Press
2001-2008 Statistical Yearbook of Huizhou. (2008) Huizhou Satistical Press
2001-2008 Statistical Yearbook of China. (2008) Chinaf Satistical Press
China News and Energy: http://www.china5e.com.
China Shipping and Trading: http://www.snet.com.cn.
China Shipping: http://www.zgsyb.com.
China West Monitoring and Forecasting: http://www.xbjcyc.cn.
Zhejiang Statistical Information: http://tjj.zj.gov.cn.
http://wiki.mbalib.com

40

ITL2011 World Maritime University SS1115 Qian Ruoqi

Acknowledgements

I am grateful to all the people who have given me great support and help in pursuing
this two-year research and writing this paper.
First and foremost, I would like to express my heartfelt gratitude to my supervisor,
Pro. Shi Xin, both for his intellectual guidance and for his warm and constant
encouragement during the writing process. With patience and prudence, he labored
through drafts of this paper and pointed out defects in my paper. Therefore, I owe all
the merits in this paper.
I also would like to express my appreciation to the teachers in ITL, whose interesting
and informative courses have benefited me during my college years. The profit that I
gained from their profound knowledge, remarkable expertise and intellectual
ingenuity will be of everlasting significance to my future life and career.
My thanks also go to my classmates, who have given me a lot of help and courage
during my stay in the university and throughout the writing process.

41

